Calcium-independent growth of human ovarian carcinoma cells.
Evidence in the literature suggests that cancer cell growth in vitro is generally not sensitive to external calcium. A human ovarian carcinoma cell line (SKOV3) retained 60% of its normal growth in Dulbecco modified Eagle's medium (DME) when the calcium concentration was reduced from 3 mM to 10 microM. Chinese hamster ovary cells (CHO) were growth-arrested in media containing less than 500 microM calcium. In low-calcium (10 microM) DME, 10 microM of a calmodulin antagonist W7 inhibited the growth of SKOV3 cells by more than 90%, while 100 microM of its inactive analog W5 was mildly inhibitory (20%). The growth inhibition by W7 was antagonized by increasing calcium concentrations in the culture media, while the inhibition by W5 was calcium-independent. The phorbol ester TPA was also effective in antagonizing W7's growth inhibition in low-calcium DME, suggesting that the W7 effect is mediated via protein kinase C inhibition. SKOV3 total cellular protein kinase C activity was 1.6 times higher than CHO cells when incubated in normal DME. When incubated in low-calcium DME, a large drop in protein kinase C activity in the CHO cells was observed while the enzyme activity was unchanged in the SKOV3 cells. Our data suggest that these human ovarian tumor cells have altered cellular calcium regulatory processes associated with the defective down-regulation of protein kinase C. This defect may confer these cells the ability to proliferate independently of the external calcium concentration. Targeting the cellular signal transduction components may be useful in cancer chemotherapy.